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Outdoor walking in snowy and cold areas like Sapporo is highly dangerous of slipping and falling. In general, 
when walking stability declines due to factors such as aging, T-cane is often used for the purpose of assisting 
walking. However, in order to walk outdoors in winter, anti-skid tool must be attached to the T-cane. Metallic 
ice picks are commonly used as a commercially available anti-skid tool. Since the performance of metallic ice 
pick was not reported, its anti-skid effect was quantitatively verified. As a result, it was effective against the 
iced road surface, but it was slippery with the P-tile used for the indoor road surface. It can be said that it is 
important to switch the direction of the metallic ice pick in accordance with the road surface. However, many 
elderly people feel that metallic ice picks are difficult to operate. Therefore, it is useful to develop an anti-skid 
tool that can be used indoors and outdoors in common. With reference to the studless tire, grooves for 
removing water on the iced road surface were processed into tip rubber of T-cane. We prepared tip rubbers 
with different groove widths and measured the frictional force using a testing machine. As a result, although 
removal of water was not sufficient, it was found that the frictional force is increased by the edge effect of tip 
rubber. In the future, it is necessary to improve the shape of the groove and to develop tip rubber having a 
higher anti-skid effect.  
 
1. 背景 



































































図 2 金属製アイスピックの種類(5) 
（左から：円錐形，3本爪，5本爪） 
 


























































から取り出し常温で 30 分以上放置し，表面が明ら 
図 4 実験装置の外観 
 
 
図 5 実験で使用した杖先具 
（左から：杖先ゴム，円錐形アイスピック， 
5 本爪アイスピック） 

















































































































図 8 高齢者を対象とした金属製アイスピックの 
操作性に関するアンケート結果 
 










































































































果である 0.1 を越えてはいるが，防滑基準の 0.4（破
線）には満たなかった．各溝の中で比較を行うと，














図 11 杖先ゴムに加工した溝 
（左から：溝幅 0.25mm，0.3mm，0.6mm，0.8mm） 
 













角の部分が氷に当たるエッジ効果が生じ, 0.6mm と 
88
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図 13 乾燥状態の氷に対する各杖先ゴムの 
摩擦係数 
 












































(7) Panatec Corporation：杖ステッキ館，2017 年
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月 20 日， 
http://www.yokohamatire.jp/yrc/japan/tire/b
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